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What This Text Covers .. . 


DECIMALS AND THEIR USES .......0.00000.000 00000 cece eee Pages 1 to 11 


The importance of decimals in mathematical calculations is discussed in this 
section. Here you'll learn how to read and write decimals, how to change a deci- 
mal to a common fraction, and how to point off a decimal. Mixed decimals are 
also considered. 


ADDITION AND SUBTRACTION OF DECIMALS .................. Pages 12 to 18 


In this section you'll learn how to add and subtract combinations of decimals, 
mixed decimals, and whole numbers. Remember that for both addition and sub- 
traction the decimals must be arranged so that the decimal points are in a vertical 
line. 


MULTIPLICATION OF DECIMALS ...........0000.-000000 0c eee Pages 19 to 22 


The procedure for multiplying decimals is the same as for multiplying whole 
numbers. In multiplication, the decimal point is not considered until the product 
of the factors has been found. 


DIVISION ‘OF DECIMALS ca. cc3 oy Abad sHies ds bmena nwimas . Pages 23 to 28 


In the division of decimals, as in the other basic operations involving decimals, 
the only new idea is the position of the decimal point. Remember that the divisor 
must always be changed to an integer before dividing. You'll learn what to do 
when there is a remainder and when division does not end. 


More Facts Apout DECIMALS ..................-.-..0000. Pages 29 to 36 


Here repeating decimals and circulating decimals are discussed. And here you'll 
learn how to round off a decimal to a desired number of decimal places. The 
rounding off of whole numbers also enters into the discussion. The method of 
changing a decimal to a common fraction is covered here. 
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Decimals 


What You Should Know About Decimals 


Decimal Fractions 

1. In Part 2 of this text series you learned about fractions. We pointed out 
then that fractions came into use when two numbers were divided and the divi- 
sion didn’t work out evenly. We also pointed out that there are two kinds of 
fractions, common fractions and decimal fractions. You’ve already learned about 
common fractions; now you're going to study decimal fractions, or decimals as 
they’re usually called. 

In almost all mathematical calculations it’s more convenient to use decimals 
than fractions. In general, the use of decimals greatly simplifies our work in addi- 
tion, subtraction, multiplication, and division. But what exactly is a decimal, or 
decimal fraction? Well, first of all it is a fraction, and it’s less than one. Yet 
unlike a common fraction, a decimal fraction has no written denominator. And 
it can be identified by a period placed in front of the number. Thus .36, .0215, 
and .374 are decimals. 
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The Decimal Point and Decimal Places 

2. The period (.), or point, that identifies a decimal is called a decimal point. 
It is of the utmost importance because the value of the decimal depends entirely 
on the position of the decimal point. Each digit to the right of the decimal point 
occupies a decimal place. The number of decimal places in a decimal fraction tells 
us the value of the unwritten denominator. We count these decimal places and 
say that .35, for instance, has two places and .096 has three places. 


Check Your Learning 


You became acquainted with Check Your Learming in Parts 1 and 2 of the 
Practical Arithmetic series. In this text you'll find more programmed statements to help 
you master decimals. 

As before, the statements are numbered consecutively throughout the text. You'll 
again find the correct answer slightly below and to the right of each statement. Cover 
our answer with a piece of paper, and complete the statement by writing the best answer 
you can in the space provided. Then compare your answer with ours. If your answer is 
correct, go on to the next statement; if your answer is not correct, review that section of 
the text on which the statement is based. 


1. There are two kinds of fractions, yaa fractions and 
fractions. 


(common) (decimal) 


2. Decimal fractions are commonly referred to as 


q (decimals) 


3. The value of a decimal is always (more, less) than 1. 
(less) 
4. Unlike a common fraction, a decimal does not have a written 
(denominator) 
5. A decimal always hee a ___ before it. 
(period) 
6. The period which is placed before a decimal is called a 


(decimal point) 


7. Every digit to the (left, right) of the decimal point occupies a decimal place. 
(right) 


oe 


In the decimal .382 there are decimal places. 


(three) 


Writing a Decimal as a Common Fraction 
3. Now we're going to write a decimal as a common fraction with a numerator 
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on the top and a denominator on the bottom, and, of course, a line between. The 
numerator of our common fraction is the number that follows the decimal point. 
The denominator is the figure 1 followed by as many zeros as there are places in 
the decimal. Let’s take the decimal .36 as an example. Since 36 follows the decimal 
point, 36 is the numerator. The decimal has two places, and so the denominator 
is 1 followed by two zeros, or 100. Now we can write the decimal .36 as the 
common fraction ;28,, and we read it as thirty-six hundredths. Let’s try a few 
more: the decimal .5 may be written as 75; 456 = 486; 1291 = Tooos All these 
examples show you that the numerator is the number following the decimal point, 
and that the denominator is the figure 1 followed by as many zeros as there are 
places in the decimal. 


Check Your Learning 


9. A decimal (can, cannot) be written as a common fraction. 
(can) 


10. When a decimal is written as a common fraction, the number of places in the 
decimal indicates the value of the of the fraction. 
(denominator) 


ll. To change a decimal to a common fraction, first write the digits following the 
decimal point as the of the fraction. 


(numerator ) 


12. When a decimal is written as a common fraction, the denominator of the fraction 
is equal to 1 followed by as many ______________ as there are places in the 
decimal. 

(zeros) 


13. If the decimal .27 is written as a common fraction, the numerator of the fraction 
will be 
(27) 


14. If the decimal .27 is written as a common fraction, the denominator of the fraction 
will be 
(100) 


15. Changing the decimal .8 to a common fraction, we have 


Practice Problems 


Here are some problems for you to try yourself. Work them out carefully. Then 
check your results against the answers given at the back of the text. 


a 
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Write the following decimals as common fractions. 


L, 3 5. .304 9. .2843 

2, 2 6. .225° 10. .5698 
3. .14 7. .349 Il. .25946 
4. .816 8. .4125 12. .309468 


Value of the Denominator 


4. Now you have seen for yourself’ that the value of the denominator of a 
common fraction depends upon the number of decimal places in the correspond- 


ing decimal. Let’s take a closer look at a series of decimals, all having the same 
numerator, 7. 


Number 
Decdinals of Common How to 
Pemex Fractions Read 

ot one — 7 tenths 
.07 two x0 7 hundredths 
.007 three ator 7 thousandths 
.0007 four aoton 7 ten-thousandths 
.00007 five roves 7 hundred-thousandths 
.000007 six TOFINO 7 millionths 


Notice especially that each of the denominators ends in ths; thus you have tenths 


hundredths, thousandths, and so on. Actually, it’s easy to read decimals. There 
are only two things to remember: 


1) Read the decimal as if it were a whole number 


) Name the place of the last digit, being sure to end it with ths, so that it 
is clear that the number is a decimal. 


Now well take a few more decimals, write them as common fractions, and 
then read them. 


659 = 58 10 = six hundred fifty-nine thousandths 
8056 = £958. = eight thousand fifty-six ten-thousandths 
.05643 = , 3843. = five thousand six hundred forty-three hundred-thousandths 


000456 = 5458, = four hundred fifty-six millionths 


This might be a good time to summarize everything you've learned about 
decimals into a definition. Let’s say that a decimal is a fraction with an unwritten 


denominator, preceded by a decimal point whose position indicates the value of 
the denominator. 


a =< = ——— ————— : = : 
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IdO)D 
NOlelvid 


Practice Problems 


Write the following decimals, first as common fractions and then in words, 


1. 8 4, .4876 
2. .25 5. .25843 
3. .625 6. .873245 


Mixed Decimals 

5. Very often we have digits on both sides of the decimal point, as in 19.25, 
6.305, and 4658.2. Such numbers are mixed numbers because each one is made up 
of a whole number (the part before the decimal point) and a fraction (the part 
after the decimal point). However, since we've already designated numbers con- 
sisting of a whole number and a common fraction as mixed numbers, we'll refer 
to this particular kind of mixed number as a mixed decimal. Thus the numbers 
1}, 214, and 323 will be called mixed numbers, while the numbers 1.75, 10.38, 
and 32.0 will be called mixed decimals. 

Now let’s go back to the numbers 19.25, 6.305, and 4658.2. These numbers are 
read as follows: 19.25 = nineteen and twenty-five hundredths; 6.305 = six and 
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three hundred five thousandths; 4658.2 = four thousand six hundred fifty-eight 
and two tenths. Notice that the decimal point is read as and. (Note also that since 
you're now well used to reading numbers, we're going to follow the general prac- 
tice of omitting the comma in four-digit numbers. Thus instead of 4,658.2, we 
use 4658.2.) 

These numbers may be read another way: 19.25 may be read nineteen point 
twenty-five; 6.305 may be read six point three hundred five; 4658.2 may be read 
four thousand six hundred fifty-eight point two. 

Sometimes you'll see decimals written with a zero to the left of the decimal 
point, as 0.5. This zero is used to show that there is no whole number. This 
decimal is simply read five tenths. 


Check Your Learning 


16. The decimal .009 is read as nine 
(thousandths) 


17. When there are digits on both sides of the" decimal point, the number is called a 


decimal. 
(mixed) 


18. A mixed decimal is made up of a__——‘(‘(eCC™C™—_ tnd 
decimal. 
(whole number) 


19. Ina mixed decimal, the whole number is the part (before, after) the decimal point. 
(before) 


20. In the mixed decimal 368.25, the whole number is 
(368) 


21. In a mixed decimal, the decimal point is read as__ i or_ i, 
(and) (point) 


22. The mixed decimal 2.16 is read as two and sixteen i 
(hundredths) 


23. The number 3.5 is read as three and five tenths, or three__————_séfivee, 
(point) 


Names of Decimal Places 

6. Here is a diagram which will help you understand the relation of decimals 
and whole numbers in case it isn’t yet completely clear to you. 

Using the units place as the starting point, you can see that whole numbers 
increase to the left, while decimals decrease to the right. The digits on both sides 
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of the decimal point correspond in name, except that the decimals end in ths 
to distinguish them from the whole numbers. 

Now you should be able to read larger mixed decimals, such as 48,567.2943, 
which is read forty-eight thousand, five hundred sixty-seven and two thousand 
nine hundred forty-three ten-thousandths. 


Practice Problems 


Here are some mixed decimals for you to read. Refer to the table if necessary. Write 
your answers in words and compare them with the answers at th back of this text. 


1. 496.325 4, 1,425,746.32472 
2. 2007.0126 5. 51.000342 
3. 120,756.03250 6. 3.010203 


Pointing Off Decimals 

7. When you write a decimal, you write the number indicating the numerator 
first and then locate the decimal point so that you have as many decimal places as 
there are zeros in the denominator of the corresponding common fraction. You 
start counting decimal places at the right-hand digit and move toward the left. 
If there aren’t enough digits in the numerator, you write zeros until you have the 
necessary number of places. This is called pointing off the decimal. 


ExaMPLE 1. Write twenty-one hundredths as a decimal. 

SoLution. The numerator is 21 and the denominator is 100, which has two zeros. 
Now there must be as many decimal places as there are zeros in the denominator; that 
is, there must be two decimal places. Since 21 has two places, we simply put the decimal 
point in front of the 2, thus getting .21. Ans. 


EXAMPLE 2. Write thirty-nine ten-thousandths as a decimal. 


Sotution. The numerator is 39 and the denominator is 10,000, which has four 
zeros. This means that there must be four decimal places. First we write 39. Now since 
this has only two decimal places, we must put two zeros in front of 39 to get the re- 
quired four decimal places. Therefore, our answer must be .0039. 


Importance of the Decimal Point 
8. As we said earlier, the location of the decimal point in a number is very 


——— 
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VOTES TALLIED 
SMITH 19,376, 534 
JONES 18632,49 


important. Consider, for instance, the difference between $5.00 and $500 or be- 
tween $.05 and $5. And note that it’s the decimal point that makes the difference. 
In fact, the location of the decimal point is so vital that we can’t stress it too 
much. Consider any whole number, for example 325, in which the decimal point 
does not appear. Even though the decimal point is not written, it must be under- 
stood to be to the right of 5. Later on, when you come to the basic arithmetic 
operations — addition, subtraction, multiplication, and division — you'll see that 
the proper placing of the decimal point is of the utmost importance. 


Effect of Shifting Digit in Decimal 

9. In reading whole numbers, you learned that the first digit at the right in a 
whole number represents units; the next digit to the left, tens; the next, hundreds; 
the fourth, thousands; and so on. Consider the number 4444, which may be written 


sum 4444 
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The 4 at the left in 4444 denotes 4000, because it’s in the thousands place. 
The next 4 denotes 400, because it’s in the hundreds place; the third 4 denotes 
only 40, as it’s in the tens place; and the last 4 denotes 4 units. You'll see at once 
that moving a 4 one place to the right reduces the number to one-tenth its former 
value. In the first position at the left, 4 denotes 4000; but the 4 in the next place 
to the right denotes only 400, or 4 of 4000. The third 4 from the left denotes 
only 40, which is yg of 400; and the last 4 denotes 4 units, which is #5 of 40. 
In other words, shifting the position of a digit one place to the right in a whole 
number divides its value by 10. 

Let’s see whether this applies to decimals too. Use the number 4444 as before, 
but add the decimal .4 to it, making 4444.4. The last 4 is one place to the right of 
the fourth 4, which is in the units place. Now, if shifting a digit one place to the 
right in a decimal divides its value by 10, the 4 following the decimal point 
should have a value of 75 of 4 units, or 74. We know that .4 = ;4,; therefore, the 
statement is true for decimals as well as for whole numbers. 


Cautions in Writing Decimals 

10. If errors are to be avoided in writing decimals, certain facts must be kept 
in mind. For instance, inserting a zero between the decimal point and the first 
digit of the number divides the decimal by 10. Thus, if .5 is changed to .05 by the 
insertion of a zero, its value is divided by 10, because .5 = 35 and .05 = ;3,, and 
tia is Zo of 3%. 

All this can be summed up like this: Moving the decimal point to the left in a 
number divides the number by 10 for each place that the point is moved. 

Taking a zero from the left of a decimal multiplies the decimal by 10. For 
example, take .0005, which has a value of z5355. If one of the zeros is removed, 
the decimal becomes .005, which is equal to z,%;5. Since 255 = 10 X ty3qq, it’s 
obvious that removing a zero has increased the value of the decimal 10 times. 
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Thus moving the decimal point to the right multiplies the number by 10 for each 
place that the point is moved. 

But adding zeros to the right of a decimal or removing zeros from the right 
of a decimal has no effect on the value of the decimal. For example, adding a 
zero to .5 makes .50, but .5 = vp and .50 = ,59, = is. Obviously, there has been 
no change in the value of the decimal. Similarly, if the zeros are dropped from 
-1200, it becomes .12. But .12 = veo and .1200 = 200 — roo- Thus removing or 
adding zeros at the right of a decimal does not change the value of the decimal. 


Check Your Learning 


24. When a number does not have a written decimal point, the decimal point is under- 
stood to be at the (left, right) of the number. 


(right) 
25. Moving the decimal point one place to the left has the same effect as dividing the 
number by : 
(10) 
26. Dividing the mixed decimal 38.56 by 10 gives__ i; 
(3.856) 


27. A number may be multiplied by 10 by moving the decimal point one place to the 


(right) 


28. If the mixed decimal 23.4 is multiplied by 10, the result is ae 


—$_—__. 


" (934) 


Writing a Mixed Decimal as a Fraction 

11. We've said that a number made up of a whole number and a decimal, 
such as 13.795, is a mixed decimal. Sometimes it’s convenient to express a mixed 
decimal as a common improper fraction. Remember how you changed mixed 
numbers to improper fractions? Well, the procedure is the same for mixed deci- 
mals. First you write 13.795 = 137%. Then multiply 13 by 1000 and add 795, 
and you get 13,795. F; inally you write 13,795 over the denominator 1000, to get 

Here’s another example: 2467.892 = 2467-522, or 2487892. 


Practice Problems 


Write the following as decimals or as mixed decimals: 
1. Twelve thousandths 


2. Five and four tenths 
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. Sixteen hundredths 
. Thirty-two ten-thousandths 


3 

4 

5. Five hundred sixty-five millionths 

6. Four hundred sixteen and two ten-thousandths 
vf 


. Five hundred six and five hundred six thousandths 


The Four Basic Operations as Applied to Decimals 

12. You're now ready to take up the study of the four fundamental operations 
— addition, subtraction, multiplication, and division — as they are applied to deci- 
mals. Once again your study will begin with a complete discussion of addition. 
However, before you begin your study of decimals, it’s important that you realize 
you'll actually learn little that is new. In fact, the only new things you'll learn 
here are how to arrange decimals for adding, subtracting, multiplying, and di- 
viding, and where to place the decimal point in the answer for each operation. 

Now a word of caution: If you have any trouble adding, subtracting, multi- 
plying, or dividing whole numbers, don’t go any further with decimals. You’re 
not ready to go on until you can add, subtract, multiply, and divide whole num- 
bers quickly and accurately. 

If you're slow or inaccurate in adding a column of numbers, go back and 
review the number combinations that were given in the practice problems for 
Part 1. A review of the practice problems can also help you in subtraction. For 
multiplication and division, you need to know the multiplication tables. If they’re 
not as familiar to you as your ABC’s, you'd better spend some time studying them 
right now. A little time spent in review now may save many hours of valuable 
study time later on. 

We're quite sure that if you’ve followed our advice so far, you'll have no diffi- 
culty with decimals. We say this because we're sure that you'll: 

1. Read every explanation carefully. 

2. Study the solved examples until you fully understand each one. 

3. Complete all statements in the Programmed Instruction sections in order 
to clarify important facts and principles. 
Solve every practice problem so that you'll acquire the nécessary skill. 


ab 
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Addition 


Adding Decimals Only 
13. Write down these numbers and add them: .35; .089; .5; and .0051. The 
correct answer is .9441. Is that what you got? If you didn’t get this answer, you 


probably didn’t arrange the decimal points in a vertical line. Your problem should 
look like this: 


35 

.089 

5 

.0051 

9441 
The arrangement of the decimals is most important. The numbers must always be 
placed one below the other with the decimal points in the same vertical line. 
When this is done, tenths will be under tenths, hundredths under hundredths, 
and so on. You then add the decimals just as you’d add whole numbers. The 
decimal point in the answer is placed directly below the decimal points in the 
numbers you added. 
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Practice Problems 


Add the following decimals. 

38+ 44+ 64+ 8+ 9 

.34 + 8 + .316 + .079 

A+ .004 + .04 + .0004 

123 + .1 + .92 + .705 + 6 

03 + .198 + .56 + .0015 + .0196 
834 + .5796 + .8251 + .83975 
034 + .0056 + .000978 + .00008654 
91 + .347 + .82 + .9875 

864 +.547 + 821 + 34388 + 2 
10. .246 + .3754 + .25 + .9 + .0875 


Adding Whole Numbers and Decimals 

14. You remember, of course, that when whole numbers are to be added, the 
right-hand digits are always arranged in a vertical line. Thus the sum of 14, 2, 
and 206 would be found as shown at the right. In adding 


eS PF Nea FO DP 


whole numbers and decimals, however, the right-hand digits 7 . 
are not always in the same vertical line because the decimal 206 
points must be lined up. And as you've already learned, the sum 222 


decimal point for a whole number is understood. Therefore, 
when writing whole numbers and decimals in a column for addition, you should 1 
always write whole numbers with a decimal point so that you can line up all the 

decimal points. The following example will show you what we mean. 


ExaMpPLe. What is the sum of 242; 0.36; 118; 0.005; 6; and 0.1? 


SoLuTion. First of all, we must write the whole num- 242, 
bers 242, 118, and 6 with decimal points. This will give 0.36 
us 242. and 118. and 6. The numbers to be added are then 118. 
written one below the other with the decimel points in the 0.005 
same vertical line, as shown at the right. 6. 

Adding in the usual way, the sum is 366.465. Ans. 0.1 

sum 366.465 


Practice Problems 
Find the sum of each of these groups of decimals and whole numbers. 
1. 32 + 0.32 + 8 + 16 4+ 0.594 
2. 116 + 0.6 + 32 + 0.82 + 0.875 
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3. 349 + 0.75 + 0.25 + 54 + 0.097 

4. 0.06 + 0.9 + 13 + 0.32 + 0.874 

5. 0.9 + 1 + 82 +4 365 + 0.787 

6. 40+ 8 + 0.856 + 2 + 0.021 

7. 690 + 0.35 + 0.5 + 70 + 0.555 

8. 4+ 03 +4 75 + 0.16 + 253 + 0.824 

9. 5643 + 0.247 + 300 + 0.5 + 876 + 0.3356 
10. 0.25 + 0.176 + 0.4825 + 36 + 100 + 0.98 


Adding Decimals and Mixed Decimals 
15. You’ve probably guessed by now that there’s nothing new about the adding 


cal line. Then you add them in the usual way, and place the decimal point in the 
answer directly under the decimal points in the numbers being added. Here’s 
an example: 


Exampe. A bar is marked off into 8 Parts, measuring 1.25 
1.25, 4.31, 2.30, 7.6, 10.43, 5.56, 0.87, and 3.06 in. in length. 4.31 
What is the total length of the bar? 2.30 

7.6 

Sotution. The length of the bar is the sum of the _ 10.43 
lengths of the parts. The numbers are arranged so that ' 5.56 
the decimal points are in a vertical line, and are then added. 0.87 
This is illustrated in the work at the right. 3.06 

The total length, therefore, is 35.38 in. Ans. sum 35.38 


Check Your Learning 


29. When decimals are to be added, they must be arranged so that the decimal Points 


are in the same Se ie 
(vertical) 


30. After decimals have been arranged in a column, they are added in the same 
manner as 


(whole numbers ) 


31. Whole numbers and decimals (can, cannot) be added. 
(can) 


32. When a whole number and a decimal are added, the whole number should be 


written with a ee ee 
(decimal point) 


a 
o 


omnAnN an kt oP 
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. The sum of 2 and 3.8 is 


Practice Problems 


Add each of the following groups of decimals and mixed decimals. 


35.3 + 0.4 + 0.03 + 50.25 

114.6 + 0.68 + 17.88 + 0.942 
88.02 + 0.35 + 44.5 + 60.15 

8.1 + 0.36 + 5.775 + 1.2345 

564.7 + 3.4 + 8965.25 + 0.2 
3489.1 + 257.3 + 4.864 + 5.009 
343.34 + 58.61 + 2.487 + 50.6 

3.6 + 0.01 + 40.05 + 10.82 

35.7 + 42.66 + 30.1 + 1.83 

25.84 + 736.54 + 259.77 + 565.891 


' 
} 
f 


| 
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MSL 


Subtraction 


How to Subtract Decimals 

16. Subtraction of decimals, like subtraction of whole numbers and of frac- 
tions, involves only two numbers, As before, these numbers are called the 
subtrahend and the minuend. You remember, of course, that the subtrahend is 
the number to be subtracted and that the minuend is the number from which it 
is subtracted. Whether a problem in subtraction involves decimals, mixed deci- 
mals, or whole numbers, or any combination of these, you must be careful to keep 
the decimal points in a vertical line, just as you did in addition. The operation of 
subtraction is exactly the same in all details for decimals as it was for whole 
numbers, so review the basic principles for whole numbers if you're unsure of any 
part of subtraction. 

And don’t forget that the decimal point is placed in the answer, which is called 
the difference, directly beneath the decimal points in the minuend and sub- 
trahend. 


ExaMPLe 1. What is the difference between .786 and .208? 


Sotution. The difference between any two numbers is found by subtracting the 
smaller number from the larger. Therefore, .208 will be the subtrahend because it is the 
smaller number and .786 will be the minuend. The work will look like this: 


minuend .786 
subtrahend .208 
difference .578 


Be sure to notice that since the 8 in the subtrahend was larger than the 6 in the 
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minuend, it was necessary to borrow 1 from the preceding digit 8 in the minuend, 
making it 7. The 1 which was borrowed from the 8 changes the 6 to 16, and therefore 
you have 16 — 8 = 8. The required difference is .578. 


You've already seen that adding zeros to the right end of a decimal does not 
change the value of the decimal. And so, if either the subtrahend or the minuend 
has fewer decimal places than the other, we add zeros to the shorter number to 
give them the same number of decimal places. Let’s consider an example in which 
the subtrahend is the shorter of the two. 


EXAMPLE 2. Subtract .132 from .3063. 


So.ution. The minuend has four decimal places while the subtrahend has only 
three. If we annex a zero to the subtrahend, the subtraction looks like this: 


minuend .3063 
subtrahend .1320 
difference .1743 


The required difference is .1743. Ans. 


Now let's consider an example in which the minuend has fewer decimal places 
than the subtrahend. 


Example 3. A rod 12 in. (inches) long has 2.75 in. cut from it. What length 
remains? 


So.ution. To find the length of the rod that remains after a piece has been cut 


from it requires subtraction. The length remaining is the difference between 12 and 
2.75. The whole number 12 has no decimal places, whereas 2.75 has two. We must, 
therefore, write the whole number as a mixed decimal having two decimal,places. Thus 
it becomes 12.00. It is obvious that in all examples such as this, borrowing will be 
necessary. The actual subtraction goes like this: 


minuend 12.00 
subtrahend 2.75 
difference 9.25 


Hence the length remaining is 9.25 in. Ans. 


Ordinarily, whenever zeros must be added, especially as in example 2, they are 
added mentally. And an experienced person might even omit writing the zeros in 
example 3. If you should decide not to show these zeros, be very sure that their 
presence is clearly understood. 

Without the zeros the solutions for examples 2 and 3 would look like this: 


.3063 12. 
132 2.75 


.1743 Ans. 9.25 Ans. 


18 


34. 
and 


35. 


36. 


37. 


38. 


39. 


ose NP HR w PD pH 


ol a 
tT PF OW DO HS 


PRACTICAL ARITHMETIC, Part 3 


Check Your Learning 


In the subtraction of decimals, the two numbers are called the 
the 


(subtrahend) (minuend) 


The number to be subtracted is called the (minuend, subtrahend). 
(subtrahend) 


When decimals are subtracted, it (is, is not) necessary to keep the decimal point 
in a vertical line. 
(is) 


Adding zeros to the right of a decimal point (does, does not) change the value 
of the decimal. 
(does not) 


The decimal 365.8 is (larger than, smaller than, the same as) the decimal 365.80. 
(the same as) 


When there is a larger number of decimal places in the subtrahend than in the 
minuend, it is necessary to add the required number of ___————__ttc the 
minuend. 

(zeros) 


Practice Problems 


. From 22.718 take 1.7042. é 


From 407.385 take 235.004. 
Find the value of 22.718 — 1.778. 
Subtract 6.5413 from 10. 


. Subtract 24 from 34.016. 


From 50.014 take 1.012. 
From 25.1 take 2.413, 


. Find the value of 20.001 — 19.999. 


Subtract 1774.4 from 2351.86. 


. Subtract 0.212 from 25.02. 
. Subtract 0.91 from 20. 
. Find the difference if 40.1 is taken from 562.2. 


From 2 take 0.0192. 


. From 25.62 take 1.7164. 


Subtract 1774.2 from 25,613. 
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NOME 
TRAVEL 


AGENCY 


ONE FARE: 
# 325.95 


TWO FARES 
* 651.90 


Multiplication 


The Way to Multiply Decimals 

17. Multiplication of decimals or of mixed decimals is performed in exactly 
the same way as multiplication of whole numbers, The two numbers to be multi- 
plied are written one below the other so that the right-hand digits of both are 
in the same vertical column. 

You do not line up the decimal points. In fact, you pay no attention to the 
position of the decimal points until the multiplication is complete. For example, 
if you were asked to multiply 72.85 by 0.039, your work would look like this: 


multiplicand 72.85 
multiplier 0.039 
65565 

21855 _ 

product 284115 


As you can see, in this work we've ignored the decimal points and the num- 


ber of decimal places in each factor. Nevertheless, it should be clear to you 
that 284115 isn’t the correct answer. Even though you might not know just 
what the correct answer is, you should be able to see that 284115 cannot be 
the desired product. And why not? Simply because 284115 is the product of 


20 PracticaL ARITHMETIC, Parr 3 


the whole numbers 7285 and 39; it cannot be the product of 72.85 and 0.030, 
Right? 

There has to be a decimal point somewhere in this product. That is, the 
correct product must be either a decimal or a mixed decimal, since it can’t be 
a whole number. 


Pointing Off a Product 

18. You've seen that it’s necessary to point off — that is, place the decimal 
point in—the product 284115. Here is the rule to be followed: 

There are as many decimal places in a product as there are decimal places 
in both factors. 

In the multiplication of 72.85 and 0.039, the multiplicand, 72.85, has two 
decimal places and the multiplier, 0.039, has three. Therefore, the number of 
decimal places to be pointed off in the answer is 2+3=5. This pointing off 
always begins with the right-hand digit. So, starting with the 5 at the right- 
hand.end of the product, 284115, count five digits toward the left. This brings 
you to the digit 8. Place the decimal point to the left of 8. This makes the 
correct product of 72.85 and 0.039 read 2.84115. 

Let’s try another example. We'll find the product of 2.75 and 3.26. If you 
think you can do this one by yourself, why don’t you try it before you read 
any further? 

Your work should look like this: 


multiplicand 2.75 
multiplier 3.2.6 
1650 
550 
825 
product 89650 


Since there are 2 + 2 = 4 decimal places in both factors, we must have four 
decimal places in the answer. Counting four places to the left of the right- 
hand digit 0, we come to 9. We place the decimal point to the left of 9, and 
get 8.9650 as the correct answer. 

At this stage you may be wondering whether the rule that there must be 
as many decimal places in the product as there are decimal places in both 
factors applies to all types of multiplication problems. “What happens,” you 
may ask, “if one of the factors is a whole number?” The answer is: The rule 
applies at all times! Even when two whole numbers are multiplied together 
it applies; then the decimal places in the product are zero because there are 
no decimal places in either factor. 


EXAMPLE 1. Multiply 0.825 by 13. 
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Sotution. In this example there are three decimal multiplicand 0.825 
places in the multiplicand and none in the multiplier. multiplier Ls 
Therefore, point off three decimal places in the product, 2475 
beginning to count at the right. The product is 10.725. 825 

Ans. product 10.725 

ExaMPLe 2. What is the product of 426 and 0.005? 

So.ution. In this example there are three decimal multiplicand 426 
places in the multiplier and none in the multiplicand. multiplier 0.005 
Therefore, three decimal places are pointed off in the product 2.130 
product, counting from the right. The product is 2.130, . 
or 2.13. Ans. 

Examp.e 3. Multiply 1.205 by 1.15. multiplicand 1.205 

multiplier LAS 

Sotution. In the multiplicand there are three deci- 6025 
mal places and in the multiplier two decimal places, making 1205 
five places in all to point off in the product, which gives 1205 
1.38575. Ans. product 138575 


Pointing Off a Product Not Having Enough Digits 

19. You won't try many problems in multiplication before you meet one 
where you have to point off more places in the product than you have digits. 
For example, if you multiply .325 by .015, you'll need six decimal places in 
the product. But when you multiply 325 by 15, you get 4875, which contains 
only four digits. “Then how do I point off six digits?” you may ask. The answer 
is simple. If the number of places to be pointed off is greater than the number 
of digits in the product, you prefix zeros to the product until you get the 
correct number of places. Note that to “prefix zeros” means to “put zeros in 
front of.” You did much the same thing in example 2, Art. 7. Now let’s look at 
some examples that illustrate this principle. 


EXAMPLE 1. Multiply .076 by .012. 


Sotution. There are three decimal places in the  multiplicand 076 
multiplicand and three in the multiplier, making six deci- multiplier 012 
mal places in all to be pointed off in the product. Since 15:2, 
the product contains only three digits, we prefix three 76 
zeros to get the correct number of decimal places. The product .000912 


product is .000912. Ans. 
EXAMPLE 2. Multiply .232 by .001. 


Sotution. In this example the multiplicand is multi- _ multiplicand 232 
plied by the digit 1 of the multiplier, which gives 232 as multiplier 001 
the product. The sum of the number of decimal places in product .000232 


the multiplicand and the multiplier is six, and so six places 

must be pointed off in the product. But as there are only three digits in the product, 
it is necessary to prefix three zeros, as shown, to get the required number of decimal 
places. Thus the product is .000232. Ans. 


[S| 
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Effect of Zeros Following Decimal Point 

20. If a decimal or a mixed decimal being used as a multiplicand or a 
multiplier contains one or more zeros directly following the decimal point, as 
-0049 for example, such zeros have no effect on the digits forming the product, 
However, they do have an effect on the position of the decimal point in the 
product, since they must be counted to find the number of decimal places to 
be pointed off in the product. 

Similarly, zeros at the end of a decimal or a mixed decimal may be dropped, 
because they have no effect on the value of the number. For example, 37.00 
has the same value as 37, and .1750 is equal to .175. 


EXAMPLE. Multiply .92500 by .313. 


SoLuTion. As was just explained, the last zeros in the decimal .92500 may be 
omitted without affecting the product. Let’s prove this by first multiplying the decimals 
in their original forms, as in solution (a), and then multiplying without the zeros in the 
multiplicand, as in solution (bd). 

In solution (a) there must be eight decimal places in the product. Eight is the sum 
of the decimal places in the multiplicand and multiplier. But if the two zeros are omitted 
from the multiplicand, as in (b), only six decimal places are required in the product. 
Notice that the two products are equal. 


(a) (b) 
multiplicand 92500 multiplicand 925 
multiplier 31.3 multiplier 313 
277500 2775 
92500 925 
277500 2775 
product 28952500 Ans. product .289525 Ans. 


Check Your Learning 


40. When decimals are to be multiplied, it (is, is not) necessary to arrange the decimal 
points in a vertical line. 


(is not) 


41. Decimals are multiplied in the same manner as 


(whole numbers) 


42. After two decimals have been multiplied, it is necessary to point off the 4 
(product) 


43. There are as many decimal places in the product as there are decimal places in 
both combined. 


(factors) 


44. To point off a product, begin counting with the (left-hand, right-hand) digit. 
(right-hand) 
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45. If the numbers 3.685 and 2.1 are multiplied, the product will have 
decimal places. 
(four) 


Practice Problems 


1. In the following examples find the product of: 


(a) 0.000492 x 4.1418 (e) 6.72 x 2.999 

(b) 4003.2 x 1.2 (f) 952.2 x 0.876 

(c) 0.021 x 0.002 (g) 7.7 X 257 

(2) 0.777 X 87.5 - (h) 7.5000 x 252.7 
2. Find the product of: 

(a) 0.176 and 0.197 (b) 8.02 and 26 


3. Multiply 42 times 0.124 times 0.001. 


4. If 1 cu in. (cubic inch) of cast brass weighs 0.295 Ib ( pound), what is the weight 
of a brass casting containing 768 cu in.? 


To obtain the weight of a connecting rod from a drawing, it was calculated that 
the rod contained 294.8 cu in. of wrought iron, 63.5 cu in. of brass, and 10.4 cu in. 


6. The cost of manufacturing a certain article is $132. Of this amount, 0.6 is spent in 
the foundry, 0.3 on drilling, and the remainder on filing. What is the cost of each 
operation? 


Division 


Division and the Decimal Point 

21. The methods used in dividing decimals are exactly the same as the 
ones used in dividing whole numbers. So be sure to review the division of 
whole numbers if you've forgotten any of the details. In the division of deci- 
mals, as in all the other operations involving decimals, by far the most im- 
portant thing is the locating of the decimal point in the answer, or in this 
operation, the quotient. Again this is the only new thing you'll learn here. 

The procedure for locating the decimal point in the quotient is quite 
simple. Let’s begin with a division where the divisor is an integer, or a whole 
number. When the divisor is an integer, the decimal point in the quotient is 
directly over the decimal point in the dividend. 


ExamP_e 1. Divide 6.25 by 5. 


SoLution. Divide just as you would if there were no decimal point in the dividend. 


ee EE eee 


ee 
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Then, after obtaining 125 in the quotient, put a decimal point in the quotient directly 
over the decimal point in the dividend. This gives 1.25 as the answer. 


1.25 quotient 
divisor 5)6.25 dividend 


ExaMPLe 2. Divide 70.35 by 15. 


SOLUTION. 4.69 quotient 
divisor 15) 70.35 dividend 


ExaMp_Le 3. Divide 3744.8 by 124. 


SOLUTION. 30.2 quotient 
divisor 124)3744.8 dividend 
372 
248 
248 


EXAMPLE 4. Divide 0.625 by 25. 


SOLUTION. 0.025 quotient 
divisor 25)0.625 dividend 


125 


In example 4, we had to put a zero in the quotient in the first decimal place 
after the decimal point because the divisor would not go into the first digit of 
the dividend. In the division of whole numbers, it wasn’t necessary to show the 
zeros in the first part of the quotient. However, in the division of decimals, it 
is necessary to write the zeros because there must be as many decimal places 
in the quotient as there are in the dividend. 

Before you go on to other divisions, you should be sure that you've mas- 
tered this particular type of division problem. 


Practice Problems 


Here are some problems to test your skill in division of decimals by whole numbers. 


1. 2)1.94 5. 7)7.28 8. 32)2.656 
2. 4).036 6. 44)2.508 9. 9).5787 
3. 13).962 7. 51)55.59 10. 8)4.24 
4, 19)18.81 


SS 
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22. When the divisor is not an integer, we make it an integer by moving the 
decimal point to the right; at the same time, we move the decimal point in the 
dividend the same number of places to the right. Changing the position of the 
decimal point in this way has no effect on the value of the quotient. You can 
easily verify this. Recall from your study of Fractions that the value of a fraction 
isn't changed if the numerator and the denominator are multiplied by the same 
number. For example, 


135 13510 135 
05 05x10 5 


17.44 17.44 100 1744 
0.04 ~ 004x100 4 


2.6412 _ 2.6412 x 1000 _ 2641.2 
0.012 ~ 0.012 x 1000 ~ 12 


This same work could be written like this: 
0.5)13.5 = 5)135 0.04)17.44 = 4)1744 0.012)2.6412 = 12)2641.2 


Ordinarily, we don’t rewrite problems in division like this. It’s much simpler 
merely to indicate the new position of the decimal point in the dividend. Most 
people do this by inserting a caret (s) in the dividend where the decimal point 
should be. Thus the examples we’ve been using would be written: 


0.5) 13.5 0.04)17.44 0.012)26412 
A A A 
and then we would divide just as we did when the divisor was an integer. For 
example: 
27. 436. 220.1 
05)135 0.04)17.44 0.012)26412 
A A A 


Exampe 1. Divide 56.7055 by 2.35. 


SoLution. There are two decimal places 24.13 quotient 
in the divisor, and so we move the decimal divisor 2.35 )56.7055. dividend 
point in the dividend two places to the right. 470 * 

We indicate the new position of the decimal “970 
point in the dividend by a caret. Then we di- 940 
vide, placing the decimal point in the quotient 305 
directly over the caret in the dividend. 235 


705 
05 
ee 
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EXAMPLE 2. Divide 10.53201 by 0.321. 32.81 quotient 
divisor 0.321)1053201 dividend 
SoLuTion. We move the decimal point 963 
in the dividend three places to the right 902 
because there are three decimal places in 642 
the divisor. 2600 
2568 
321, 
321 
EXAMPLE 3. Divide .42686 by .0014. 304.9 quotient 
divisor .0014).42686 dividend 
Sotution. The decimal point in the 42 * 
dividend is moved four places to the right. 68 
56 
126 
126 
EXAMPLE 4. Divide 0.00250 by 1.25. 
SOLUTION. 0.002 quotient 
divisor 1.25 ).00250 dividend 
A 
ExaMPLE 5. Divide .125 by 0.005. 
SOLUTION. 25. quotient 
divisor 0.005).125 dividend 
A 
Practice Problems 
l. 1.3)16.9 4. 7.82)0.0010166 7. 0.231)74.151 
2. .15).075 5. 9.1)0.191373 8. 40.5)93.15 


3. .0162).86022 6. .027).13851 


Annexing Zeros to Dividend 

23. Very often the dividend has fewer decimal places than the divisor. When 
this happens, enough zeros are annexed, or added on, to the dividend so that we 
can move the decimal point to its proper position. If the dividend is a whole 
number and the divisor is a decimal, you'll have to add a decimal point and zeros 
to the whole number. A few examples will show you how to do this. 


EXAMPLE 1. Divide 25.5 by 0.15. 


SoLution. Since there is only one decimal 170. quotient 
place in the dividend, we must move the decimal divisor 0.15) 25.50 dividend 
point two places to the right. Therefore, we have 15 : 
to annex one zero to the dividend to provide the 105 
required number of decimal places. The quotient 105 


is 170. Ans. 
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EXAMPLE 2. Divide 4935 by 0.235. 


SoLution. Here we annex three zeros 21000. quotient 
to the dividend because we must move the divisor 0.235 )4935.000 dividend 
decimal point three places to the right. 470 i 
Then we divide in the regular way. The 235 
quotient is 21,000. Ans. 235 


ExaMp_Le 3. Divide 133,216.64 by 1.0216. 


SOLUTION. 130400. quotient 
divisor 1.0216)1332166400 dividend 
10216 m 
31056 
30648 
40864 
40864 


The quotient is 130,400. Ans. 
ExaMp_Le 4. Divide 574 by 1.75. 


SOLUTION. 328. quotient 
divisor 1.75)574.00 dividend 
525" 
490 
350 


1400 
The quotient is 328. , Ans. 1400 


Practice Problems 


Here are some problems to test your understanding of the principles involved in the 
division of decimals. 


1. 0.72)144 3. 0.8)641.6 5. 0.125)765 7. 21.7)22.134 
2. 0.02)765.4 4. 0.013)277.03 6. 0.023) 621 8. 423)4320.099 


Dividing Decimals with a Remainder 

24, In all the examples of the division of decimals you've had so far, the 
divisor was contained in the dividend without a remainder. In other words, the 
divisor went into the dividend evenly. The quotient obtained by such divisions is 
known as an exact decimal. We're sure you realize, however, that there will be 
times when divisions such as these will be the exception rather than the rule. 

You learned in Fractions that if there is a remainder when one number is 
divided by another, the remainder can be made the numerator of a common frac- 
tion in which the denominator is the divisor. This fraction is annexed to the 
quotient. In working with decimals, the more usual procedure is to add zeros to 
the dividend and to continue the division until we have the required number 


eA ta 
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of decimal places in the quotient. As a matter of fact, this is one of the advantages 
of working with decimals rather than fractions. An example will show you what 
we mean. 


ExaMPLe. What is the quotient of 199 divided by 15? 


SOLUTION. In solution (a) the dividend and the divisor are whole numbers, and 
the remainder, 4, is used as the numerator in a fraction in which the divisor, 15, is the 
denominator. The quotient is a mixed number consisting of the whole number 13 and 
the fraction 54, or 13,4. 

In solution (b), three zeros are added to the dividend and the division is continued 
as indicated. 


(a) (b) 
13+ 54, or 13,4 13.266 
15)199 15)199.000 
5 15 
“AQ 49 
45 45 
“4 40 
30 
100 
90 
100 
90 
13.266666 remainder 1 


}5 1199-090000 


I 
15 


What to Do When Division Does Not End 

25. In the division of 199 by 15, you’ve seen two ways of expressing a quotient 
when the division has a remainder. In solution (a), the quotient 13,4 is an exact 
answer because 13,4, x 15 = 199. In solution (b), on the other hand, the quotient 
13.266 is not an exact answer because 13.266 x 15 = 198.990. In fact, we could 
continue the division for many more decimal places, but the product of the quo- 
tient and the divisor would never equal the dividend. In this particular problem 
we'll always have a remainder of 10, no matter how far the division is carried. 
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Unfortunately, there’s no completely satisfactory way of expressing an exact 
answer for solution (b). One suggestion is to use a fractional notation like this: 
13.2663. Now we get 13.2663 x 15 = 199. But the big objection to using a decimal 
and a fraction like this is that it might be confusing. Another objection is that 
such a result is not as easily used in other calculations as if it were wholly a 
decimal. 

In practical work, especially in engineering, it is preferable to use decimals 
entirely. Avoid fractions unless their use greatly simplifies the work. And do not 
use a fraction as part of a decimal. A person can seldom work with exact values 
in actual practice. He must therefore accept the fact that his results may not be 
exact. Still he does want his answers to be correct to a certain number of digits 
or to a certain number of decimal places. 

In division, more often than not, we'll get answers that aren’t exact. In other 
words, we'll have a remainder, and the quotient can be continued without limit. 
Such a result is a nonending, or interminate, decimal. Whenever you get an 
interminate decimal for an answer, you'll have to decide how many digits should 
be found. Then you'll know when to stop dividing. 


More Facts About Decimals 


Repeating Decimals 

26. As you just learned, when the divisor is not contained evenly in the divi- 
dend, the division may be continued indefinitely. That is, the quotient may be an 
interminate decimal. In some instances, one or more figures of the quotient may 
be repeated. Thus, in dividing 1 by 6, the quotient is .1666 . . ., the digit 6 con- 
tinuously repeating itself. This kind of decimal is known as a repeating decimal, 
or a repeater. The fact that a digit is being repeated is indicated sometimes by 
placing a dot over it. Thus the quotient .1666 . . . is written .16, indicating that 6 
is a digit that will be repeated as the division is continued. 


Circulating Decimals 

27. Instead of only one digit of the quotient repeating itself, very often a 
series of two or more digits is repeated. For instance, the quotient of 1 + 7, by 
short division, is .142857142857. Here a whole group of digits is repeated. This 
group consists of the digits 1, 4, 2, 8, 5, and 7. This repeating decimal, sometimes 
called a circulating decimal, is written .142857. The two dots, one above the 1 and 
the other above the 7, indicate the first and last digits of the repeating group of 
digits. 


Check Your Learning 


46. Zeros at the end of a decimal may be dropped because they have no effect on the 
of the decimal. 
(value) 
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47. The decimal point in a quotient is placed directly above the decimal point in the 
dividend when the divisor is a(n) 


(whole number) 


48. In the division of decimals, it is necessary to write the zeros because there must 
be as many decimal places in the as there are in the dividend. 
(quotient) 


49. When the divisor is a decimal, it must be changed to a whole number by moving 


the decimal point to the 
(right) 


50. When the divisor is a decimal and the dividend is a whole number, it is necessary 
to add as many to the dividend as there are decimal places 
in the divisor. 


(zeros) 


51. If the divisor is not contained evenly in the dividend, the 
may continue indefinitely. 


(division ) 


Rounding Off Numbers 

28. Let’s imagine that you’re asked to find the quotient of 271.13 + 33 so that 
there will be two decimal places in the answer. You might think that the follow- 
ing work would give you the desired answer. 


8.21 
33)27113 
264 

71 

66 

5 
3 


wow 


0 


However, if you consider this work carefully, you'll see that 8.21 is not the closest 
answer. Multiplying 33 by 8.21, you'll get 270.93, while the product of 33 and 8.22 
is 271.26. Which of these is closer to 271.13? Obviously 271.26 is closer to 271.13 
than is 270.93; therefore, 8.22 is a more nearly correct answer than is 8.21. Do you 
follow this reasoning? If you don't, please go back over it carefully, because it is 
a most important step in your learning. 


This example shows the need for a statement of general procedure to be fol- 
lowed in this and similar problems. Here is what you do: First you must decide 
how many decimal places there are to be in the answer. Then you continue the 
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division for one more digit. This extra digit, which you'll discard later on, will be 
used to determine a more accurate value for the digit preceding it. If this extra 
digit is 5 or greater, you increase the preceding digit by 1, and then discard the 
extra digit. But if the extra digit is less than 5, you just drop it without making 
any change in the preceding digit. This procedure is called rounding off. 

To illustrate: If we wanted four decimal places in the number 73.41425, ‘we 
would express it as 73.4143. Here we discarded 5, so we increased the preceding 
digit, 2, by 1, making it 3. However, if we were interested in having only two 
decimal places, the number would be 73.41. This time we discarded a 4, so the 
digit preceding it wasn’t changed. 


Summary of Rounding Off 

29. The entire procedure of rounding off demands very close study. Even 
though it seems quite simple to many students, it causes others a great deal of 
trouble. There are three important steps to remember. 


1. Determine how many digits or decimal places are desired in the answer. 
In this text, to eliminate any doubt, we'll tell you exactly how many 
decimal places are to be found. 


2. Continue the calculation to determine one digit more than is required. 


3. Round off this result by dropping the extra digit. Add 1 to the preceding 
digit if the dropped digit is 5, 6, 7, 8, or 9. Do not change the preceding 
digit if the discarded digit is 0, 1, 2, 3, or 4. 


This procedure is not limited to nonending decimals. We often round off when 
any decimal or whole number contains more digits than we want to use. Thus if 
we wanted to express yy = .03125 as a decimal correct to four places, we'd give 
it as .0313. Likewise, if we wanted to express 34,743, in hundreds, or to the nearest 
hundred, we’d write 34,700. To the nearest thousand, 34,743 would be 35,000. 
Note that we've used the same rules for rounding off a whole number as for 
rounding off a decimal. In fact, the only new thing is using a zero to take the 
place of the digits we discarded. Be sure to do this, or sometime you may make 
the ridiculous statement that 34,743 rounds off to 35. 


Check Your Learning 


52. In rounding off a number, when the extra digit is 5 or more, 
the preceding digit by 1. 
(increase) 


53. To round off a number when the extra digit is less than 5, simply 


the extra digit without changing the preceding one. 
(drop) 
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. Rounding off the decimal .7645 to three decimal places gives 


(.765) 


. When you round off the decimal .7645 to two decimal places your answer is 


(.76) 


56. If a digit is dropped in rounding off a whole number, a_______ must be 
used. to replace it. 


(zero) 
57. Rounding off the number 4621 to the nearest hundred gives é 

(4600) 
58. The decimal .0569 rounded off to three decimal places is ‘ 

(.057) 


Reducing a Fraction to a Decimal 

30. Common fractions must often be changed to decimals. One of the most 
familiar examples of such reduction is the changing of fractions of an inch to 
equivalent decimals of a foot. The procedure is a simple one. To reduce a common 
fraction to a decimal, place a decimal point after the numerator, annex zeros to 
the right of the decimal point, and divide by the denominator. 


ExaMPLe 1. Find the decimal that is equivalent to the fraction 3. 


Soturion. By short division, the solution is as shown. Only two zeros were an- 
nexed to the numerator because at that point the division ended. 


0.75 
4)3.00 
or 2=0.75 Ans. 
ExamMpte 2. What decimal is equivalent to 4? 
SOLUTION. 0.875 
8) 7.000 
64 
60 
56 
40 
40 
Here again the division ends. Therefore the answer is 3 = .875. Expressed to two 
decimal places, | = .88. 


Examp_Le 3. What decimal is equivalent to ;4? 


Sotution. With the division performed as shown, it is found that there is a re- 
mainder and that the division may be carried on indefinitely. It is also seen that the 
quotient is a repeating decimal. 
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0.3636 
11)40000 
33 
70 
66 


40 
33 
¥ 
6 


ao 


a 


or 4, = 0.3636. Ans. 


Note that if the answer were desired to three decimal places, it would be 4, = 0.364. 


Check Your Learning 


59. A common fraction (can, cannot) be changed to a decimal. 
(can) 


60. A common fraction is changed to a decimal by dividing the 
into the 
(denominator) (numerator) 


61. When dividing the numerator of a fraction by the denominator, you often have 
to add a decimal point and a certain number of ____—————_ to. the numerator. 
(zeros) 


into 


(7) (6) 


62. To find the decimal equivalent of §, it is necessary to divide 


Reducing a Decimal to a Fraction 

31. As we said before, you'll be more interested in working with decimals 
than with fractions. However, after seeing how a fraction can be converted to a 
decimal, you'll probably wonder for the moment how a decimal can be converted 
to a fraction. We're sure you'll remember the explanation given in Art. 3. The 
only new thing to be considered is reduction of the fraction to its lowest terms by 
dividing both numerator and denominator by the same number. Be sure to go 
back and read Art. 3 carefully. Then study these examples. 


ExaMpPLe J. Reduce .125 to a fraction. 


= .125 — 25 — § —1 
SoutuTIon. .125 feds = fs ==). Ans. 
ExaMPLe 2. Reduce .875 to a fraction. 

— .875 —175 — 35 — 7 
SoLuTion. 875 = 875, =175=35=%, Ans 


Reducing a Decimal to a Fraction with a Specified Denominator 
32. You'll often want to reduce a decimal to a fraction having a certain de- 
nominator. When you do, multiply the decimal by the desired denominator. This 
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will give you the numerator of the fraction. For example, suppose that you want 
to change .375 to a fraction with 8 as the denominator. To find the numerator, 
multiply .375 by 8. Since this product is 3.000, or 3, the required fraction is %. 
Thus .375 = 375 x 8 = 3. 

As another example, suppose that you want to change .667 to a fraction with 
16 as the denominator. Find the numerator by multiplying .667 by 16. This prod- 
uct is 10.672. Since 10.672 rounded off to a whole number is 11, the fraction is 44. 
10.672 

16 

whenever the numerator of the fraction is not a whole number. You'll often get a 
mixed decimal as the numerator of the desired fraction. When this happens, 
round off the numerator to a whole number. 


Never say that the fraction is . This last example shows what you must do 


Check Your Learning 


63. When a decimal is changed to a common fraction, the numerator of the fraction 
is made up of the digits in the decimal written without a 


(decimal point) 


64. When a decimal is changed to a common fraction, the denominator of the fraction 
is 1 followed by asmany______——_as there are decimal places in the decimal. 
(zeros) 


65. Changing the decimal .67 to a common fraction, we have ; 

(x00) 

66. After a decimal has been changed to a common fraction, the fraction must be 
to its lowest terms. 


(reduced ) 


67. To change a decimal to a fraction having a certain denominator, multiply the 
decimal by the desired denominator to produce the pa «OF the 
fraction. 

(numerator) 


68. Whenever the numerator of a fraction is a decimal, round the decimal off to a 


(whole number) 


Stop, Think, and Review 
33. Before you begin work on the examination questions, take a few minutes 


to think about the material covered in this text. Is there any section of the text 
that isn’t perfectly clear to you? If so, GO BACK AND REVIEW. 
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Answers to Practice Problems 


Article 3 

L & 5. Wits OF BP, 9. Batis 

Et. ocg 6. fos OF 3", 10. iips or 2848 

3. shy, Or sy 7. Pou Ll. evo 8 38858 

4. 818, or 192 8. sooo OF 33 12. Yeoooow Of asoeeT 
Article 4 

i. f Eight tenths 

Sas. Twenty-five hundredths 

3. 825, Six hundred twenty-five thousandths 

4, 4876 Four thousand eight hundred seventy-six ten-thousandths 

5. 238438, Twenty-five thousand, eight hundred forty-three hundred-thousandths 

6. 853245, Eight hundred seventy-three thousand, two hundred forty-five millionths 


Article 6 


1. Four hundred ninety-six and three hundred twenty-five thousandths 
2. Two thousand seven and one hundred twenty-six ten-thousandths 


3. One hundred twenty thousand, seven hundred fifty-six and three thousand two hun- 
dred fifty hundred-thousandths 


4. One million, four hundred twenty-five thousand, seven hundred forty-six and thirty- 
two thousand four hundred seventy-two hundred thousandths 


5. Fifty-one and three hundred forty-two millionths 
6. Three and ten thousand two hundred three millionths 


Article 11 
d. .012 3. .16 5. .000565 
2. 5.4 4. .0032 6. 416.0002 
7. 506.506 
Article 13 
1 3 5. .8091 8. 3.0645 
2, 1.535 6. 3.07845 9. 2.7758 
4444 7. .04066454 10. 1.8589 


3 
4. 2.448 
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56.914 
150.295 
404.097 
15.154 


moO N Ee 


85.98 
134.102 
193.02 
15.4695 


moO NS ee 


21.0138 
172.381 
20.94 
3.4587 
10.016 


oe @ tS 


1. a) .0020377656 
b) 4803.84 
c) .000042 
d) 67.9875 
e) 14.93184 
f) 834.1272 


Article 14 
5. 449.687 
6. 50.877 
7. 761.405 
Article 15 
5. 9533.55 
6. 3756.273 
7. 455.037 
Article 16 
6. 49.002 
7. 22.687 
8. 0.002 
9. 577.46 
10. 24.808 
Article 20 
1. g) 1978.9 
h) 1895.25 
2. a) .034672 
b) 208.52 
3. .005208 
Article 21 
4. .99 7. 1.09 
5. 1.04 8. .083 
6. .057 
Article 22 
3 53.1 5. .02103 
4, .00013 6 513 
Article 23 
3. 802 5. 6120 
4. 21,310 6. 27,000 


10. 


. 333.284 


6820.0826 
137.8885 


. 54.48 


9. 110.29 


10. 


1588.041 


. 19.09 
. 522.1 
. 1.9808 


23.9036 
23,838.8 


4, 226.56 Ib 


103.94 Ib 
$79.20 foundry 


$39.60 drilling 
$13.20 filing 
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Examination Questions 


NOTICE TO STUDENTS.—Study this instruction text thoroughly before you try to answer 
the following questions. Read each question carefully and be sure ycu understand it. Then 
write the best answer that you can. If your answer requires a mathematical solution, show 
enough of your work to indicate the method you used. Unless you do this we will have no way 
of knowing how you obtained your answer and your work will not be considered complete. 
After you have answered all the questions, double-check them to make sure that this is the best 
work you can do. Don’t omit any questions. 

Mail your work to us as soon as it is finished. DON’T HOLD IT until another examination 
is ready. 


Each of the following questions is worth 10 points. 


1, Find the sum of each of the following groups of numbers. 


a) 0.07; 16.03; 0.45 c) 326.5; 29.9; 207.06; 0.003 

b) 2.68; 14.5; 0.06; 24.31 d) 1000; 200.50; 2.3867; 16.409 
2. Determine the difference between the following numbers. 

a) 0.6791 and 0.238 c) 48 and 0.0036 

b) 21.3852 and 20.4986 d) 407.2 and 22 


3. Write each of the following numbers first as a decimal and then as a common 
fraction. 
a) Nine tenths 
b) Four hundred twenty-five thousandths 
c) Sixteen ten-thousandths 
d) Two and twenty-three thousandths 


4. Express: 

a) 0.25 as a fraction having a denominator of 20. 
+ b) 0.1416 in thirty-seconds. 

c) 0.4 as a fraction with a denominator of 15. 

d) 0.364 as a fraction with a denominator of 8. 


5. Find the product of the following numbers. (Work required on c and d) 
a) 368 and 0.2 
b) 27.65 and 0.007 
c) 0.173 and 0.504 (Round off your answer to four decimal places.) 
d) 2.7 and 21 and 0.32 (Round off your answer to two decimal places. ) 


10. 
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. Find the quotient of 


a) 3045 + 0.5 

b) 241.92 + 3.2 (Work required on b, c, and d) 

c) 0.7854 +420 

d) 8.36 + 18.42 (Express your answer to two decimal places.) 


Round off each of the following numbers to two decimal places. 


a) 38.2589 c) 0.28336 
b) 369.7048 d) 0.0675 

. Change the following fractions to decimal form. 
a) 3 
b) # 


Cc) sy (Round off your answer to three decimal places. ) 
d) 45 (Round off your answer to two decimal places. ) 


If 0.026 in. of nickel plate is deposited per hour, what is the thickness de- 
posited in 83 hr? Give your answer 

a) .as a decimal. 

b) as a fraction in its simplest form. 

c) expressed to three decimal places. 


A machinist measures the diameter of a shaft with a micrometer. The reading 
he obtains is 2.0446 in. Give this measurement 

a) rounded off to three decimal places. 

b) rounded off to two decimal places. 

c) rounded off to one decimal place. 

d) as a whole number. 


